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f“ W\ UNITED STATES DEPARTMENT OF COMMERCE

'K " . | MNational Telecommunications and
] f Information Administration
Sorres oF Washington, D.C. 20230

Mr. Edmond J. Thomas EX PAf TE FILED
Chief, Office of Engineering and Technology "EEE P@ M

Federal Communications Commission

445 12" Street, SW RECE'VED
Washington, DC 20554 ORlGINAL

DEC 1 3 2004

. , Fodorsl Communicetions Commission
Dear Mr. Thomas: Office of the Secretary

The National Telecommunications and Tnformation Administration (NT1A) appreciates the
opportunity to provide comments in response to the Federal Communications Commission
(Commission) draft Second Report and Order and Second Memorandum Opinion and Order
(R&0O and MO&O) revising the Part 15 Rules regarding ultrawideband (UWB) transmission
systems.! NTIA supports many of the Commission’s proposals contained in the draft R&O and
MO&O. However, there are proposals related to wideband unlicensed device operation in the
5925-7250 MHz and 16.2-16.7 GHz bands, non-UWB vehicular radars operating in the 22-29
GHz frequency range, and modification of the compliance measurement procedures for certain
modulation types that were not contained in the Commission’s Further Notice of Proposed
Rulemaking on UWB transmission systems.” Since these new proposals have a potential impact
on federal operations, NTIA would like to highlight its concerns.

For wideband unlicensed device operation in the 5925-7250 MHz and 16.2-16.7 GHz
bands, the Commission is proposing that the radiated emission levels outside of these bands and
above 960 MHz are limited to an equivalent isotropically radiated power (EIRP) level of -51.3
dBm/MHz* NTLA cannot support this proposal because there is no technical basis provided for
the proposed EIRP level of -51.3 dBm/MHz. While the text statcs that “the UWB emission limits
were based on several interference analyses and were found to be sufficient to prevent harmful
interference,” the Commission does not provide rationale for ignoring the emission limits for
UWB devices below 3.1 GHz and adopting a limit of -51.3 dBm/MHz. A further problem with
this proposal is that the Comruission is now permitting a non-UWB device to have emissions in
the frequency bands below 3.1 GHz at much higher levels than are currently permitted for UWB
transmission systems. For example, the limits are 24 dB higher in the GPS frequency bands. if
devices that can have bandwidths commensurate with those permitted under the UWB rules are
allowed to operate in the 5925-7250 MHz and 16.2-17.7 GHz bands, then the UWB device
manufacturers can claim that they are at a technical disadvantage and must be allowed to operate
at -51.3 dBny/MHz below 3.1 GHz. In fight of the fact that the Commission has not provided

| Revision of Part 13 of the Commission 's Rules Regarding Ulra-Wideband Transmission Systems, Draft Second

Report and Order and Second Memorandum Opinion and Ord:er, ET Docket No. 98-153, (November 2004) (“Dralt
R&Q apd MO&O™),

2. Revision of Part 15 of the Commrission’s Rules Regarding Ulira-Wideband Transmission Systems, Mcmorandum
Opinion sad Order und Further Notice of Propused Rulemaking, BT Docket No. 982153, (released March 12, 2003).
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has not provided technical justification for the -51.3 dBm/MHz, we do not believe that the
disparate treatment of UWB and “near-UWB” broadband devices will be sustainable. For the
5925-7250 MLz band, NTIA proposcs that the emission limits for UWB hand-held dcvices be
adopled for radiated emissions outside of the band of operation and above 960 MHz. For the
16.2-17.7 GHz band, NTIA proposes that the cmission lunits for UWB vehicular radar systems
be adopted outside of the band of operation and above Y60 MHz. The proposed modifications 1o

the rules contained in Appendix A of the draft R&O and MO&O are provided in Enclosurc A of
this letter. '

The Commission is proposing a new rule part that would allow non-UWRB vehicular radar
systems to operate in the 22-29 GH7 frequency range regardiess of the type of modulation Lhat is
employed.® Specifically, the Commission proposes to allow frequency hopping vehicular radar
systems as well as non-hopping vechicular radar systems that employ a bandwidth of less than 500
MHz required for operation under the {JWB standards. As a matter of policy, NTTA has opposcd
the intcntional generation of cmissions in the restricted frequency bands. Exceptiouns to this long
standing policy were made to accommodatc UWB vehicular radar systems that also employ a
long range mode of operation in the 24-24.25 GHz Industrial, Scientific, and Medical (ISM)
band.” Under the Commission’s UWB Rules, vehicular radar systems ate permittcd to operate in.
the 23.6-24 GHz restricted frequency band that is allocated lo the Earth Exploration Satellite
Service (EESS) used by passivce sensors that collect data supporting long-range numerical
weather prediction forecasts.® Because of the exiremely large bandwidths required for UWB
systems and the location of the ISM band, avoiding the 23.6-24 GHz band was not possible
without impacting the performance and cosls of the current vehicular radar system designs.

The Commission’s proposal permitting the non-UWB vehicular radar systems to transmit
in the 23.6-24 GHz band could establish 2 precedent by allowing other types of narrow band
unlicensed devices to opcrate in the restricted frequency bands. The UWB rules were
implemented to permit sysicms Lhat because of their extremely wide bandwidths, were unable to
avoid operation within the restricted frequency hands. Narrow band frequency hopping vehicular
radar systems and other narrow band non-hopping vehicular radar systems, on the other hand can
operate whilc avoiding the restricled bands. Requiring such non-UWB vehicular radars to avoid
the 400 MHz used for passive sensing should not degrade the performance or increasc the costs
ol the radar systems. Unlike conventional UWB devices, frequency hopping systems have
creater flexibility in determining which frequency bands will be employed and which will not.

4. Draft R&O and MO&O at § 47.

5. Some vehicular radar designs have a low-power short-range mode of operation using UWB and a long-range
mode of operation uying a narrow band signal in the ISM band, where higher power levels are permitted. ‘I'v reduce

cost 2nd simplify their, current design manufacturers use the samc local oscillator for the shart and Jong runge modes
of the vehienlar radars.

6. The numerical weather prediction models provide forecasts from 6 to 240 hours into the future and are usually
updated every 6 hours. The same input dala is used for the complete runge of forecasts perivds, The expected
progresy of weather systems is important for laking necessary actions to rvspond to both short- and feng-tean
weather effects (e.g., heavy rains and the resulting [loods) on every day lift.
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Similarly, narrow band non-hopping vehicular radar systems have sufficient bandwidth availahle
in the remaindcr of the 22-29 GHx band with which to aperate. A waiver was issued to Siemens
VDO to permit the introduction of its frequency hopping vehicular radar system.” As « condition
of that waiver, Siemens VDO agreed that its equipment can function while avoiding transmitting
in the 23.6-24 GHz restricted frequency band. Thus, by agreeing to the conditions of the waiver,

Siemens has already demonsirated that its cquipment can be designed to function whilc avoiding
the 23.6-24 Gliz band.

NTIA proposes that all non-UWB vehicular radar systems operating in the 22-29 GHxz
band, regurdjess of the type of modulation employed, not be permitted in the 23.6-24 GHy.
restricted band. Only unintentional emissions [rom non-UWDB vehicular radars should be
permitted in the 23.6-24 GHz band. Furthermore, the unintentional emissions that do appear in
the 23.6-24 GHz band must be attenvated by at least 20 dB below the general crnission limits
spceified in Part 15.209 of the Commission’s Rules (e.2., an EIRP of -61.3 dBm/MElz).
Sitnilarly, non-UUWB vehicular radars should be cxcluded from operating in the 22.01-23.12 GHz
restricted [requency band.® 1t should also be brought Lo your attention that EESS scnsors and
their protection criteria are evolving and have become more scnsitive in response to the need for
grecater resolution data. This factor will have Lo be taken into account in any future consideration
of the 23.6-24 GHz band. Thc proposed modifications (o the rules contained in Appendix A of
the draft R&O and MO&O arc provided in Enclosurc A of this letter.

The Commission has also proposed changes to the compliance measurement procedures
for unlicensed devices cmploying frequency hopping, swept frequency, and stepped [requency
techniqucs as well as for devices that employ gating. The proposcd compliance mcasurement
procedures would be adopted in all of the new rule sections being proposed in the R&O and
MO&O. The Commission is proposing to perform the compliance measurements with the
frequency hopping, sweeping, stepping and gating function tumed on, whereas the current
procedures arc performed with the frequency hopping, sweeping, stepping, and gating functions
tuned off. .

The Commission’s FNPRM only addressed compliance measurement procedurcs for
frequency hopping vehicular radar systems operating in the 22-29 GHz frequency range.
In response to the questions in the FNPRM, NTIA provided a proposal for the compliance
measurements for this specific device application and modulation technique.” NTTA agrees with
the Commission that compliance measurement procedures should not be developed that provide
an advantage to onc technology over another. NTLA believes that performing the compliance

7. A waiver was issued to Siemens VDO on June 25, 2003, by letter under delegated aulhority of the Chief, Office
of Enpineering and Technology.

8. The 22.235 GHz water vapor linc, listed among the radio frequency lines of greatest importance to radio
astrononyy in Recommendation [TU-R RA314 [s in the 22.01-23.12 Gllz restricted frequency band.

9. National Telecommunications and Information Administration, Tate-Filed Comments, ET Docket No. 98-153
(Junuary 15, 2004) at Appendix D.
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measurements of systems with the [requency hopping, sweeping, stepping or gating function
tumed on provides a more meaningful represcntation of the emissions generated by a device.
This information can be used in assessing potential interference to other radio services.
Developing proceduves for the compliance measurements is seen by NTIA as an cssential
element in accepting the Commission’s proposal. NTTA believes that the measurement
procedures developed for the systems employing frequency hopping can be extended to include
devices employing stepped frequency techniques' or gating. Enclosurcs B and C of this letter
provide compliance measurement guidance for devices cmploying frequency hopping and
stepping und devices employing gating. These guidelines can be included as part of the
Commission's Interpretations Database used by the Telecommunication Certification Bodics
responsible for performing the compliance measurements. NTIA recognizes that these are only

guidclines that can be changed at any time by the Commission as morc experience is gained with
measuring actual devices.

The FNPRM did not address comphiance measurement issucs rclated to devices that
employ frequency sweeping. Based on waiver requests before the Commission, NTLA has begun
investigating the different technical aspects of measuring swept frequency systems.!! We are
therefore requesting that the Commission defer any change regarding the compliance
measurements for swept frequency unlicensed devices until NTIA has'completed its study.

We strongly recommend that the Commission includc the enclosed information in the
service rules being adopted in the R&O and MO&O. [ you have any questions about our
comments, pleasc fvel free to contact me at 202-482-1350.

Sincerely,

Fredrick R. Wentlan
Associate Administrator

Office of Spectrum Management
Enclosurcs

10. For systems employing stepped frequency techniques cach frequency siep is analogous to u frequency hop.

U1 Sateview, Tnc, Request for Waiver of Seetions 15.31 and 15.35 of the Commission’s Rules to permit the
Deployment of Securily Screening Portul Devices that Operete in the 24,25-30 GHz Ranpe (August 18, 2004).
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ENCLOSURE A

Appendix A
Changes to the Regulations

Title 47 of the Code of Federal Regulations, Part 15, 1s amended as follows:
1. The authority citation for Part 15 continues to".read as follows:
AUTHORITY: 47 U.S.C. 154, 302, 303, 304, 357, 336 and 544.«5;..

2. Section 15.35 1s amended by revising pa.ragra{ph (b) 1o read as follows:

Section 15.35 Measurernent detector functions and bandwidths.

L% * * R %

(b) Unless otherwisc specified, on any frequency or {rcquencies above 1000 MHz, the
radiated emission limits are based on the use of measurement instrumentation cmployiny an average

detector function. Unless otherwise specified, méasurcments above 1000 MHz shall be performed

using a minimum resolution bandwidth of 1 MHz., When average radiated emission measurements
are specificd in this part, including average cmission measurements below 1000 MHz, the:re alsoisa
limit on the peak level of the radio frequency emissions. Unless otherwise specificd, e.g., see §§
15.250, 15.252, 15.255, and 15.509-15.519 of this'part, the limit on peak radio trcqucm.y emlssmns
is 20 dB above the maximum permittcd average emission limit applicable to the equipment under
test, This peak limit applies to the total peak emission level radiated by the device, e.g., the tota!
pcak power level. Nole that the usc of a pulse descnsitization correction factor may be needed to
determine the total peak emission level. The instruction manual or application note for the
measurcment insttument should be consulted for determining pulse desensitizalion factors, as
Necessary.

* * s * *
| 3—Section15.205-is-amended-by-adding a-new-parasraph-(A)(10)to-read-as-foHows:

Mmp%l%&%%%m@%ﬂzm
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4. A new Section 15.250 is added to read as follows:

Section 15.250 Operation of wideband systems within the band 5925-7250 MHz.

(2) The -10 dB bandwidth of a devicc opérating under the provisions of this section must be
containcd within the 5925-7250 MHz band. DOperation on board an aircraft or a satellite is
prohibited. Devices operating under this sectiont may not be cmployed for the operalion of toys.
Except for operation onboard a ship or a terrestnial transportation vehicle, the use of a fixed outdoor
infrastructure is prohibited. A fixed infrastructure includes antennas mounted on outdoor shructures,
e.g., antennas mounted on the outside of a building or on a telephone pole.

(b) The -10 4B bandwidth of the transmission fundamental emission shall be at least 50 MH7.
and shall be containcd within the 5925-7250 MHZz band under afl conditions ol operation including
cifcets from the frequency stability of the transmiitter over expected varialions in temperature and
supply voltage. The frequency at which the highest level emission occurs shall be contained within
this -10 B bandwidth under all conditions of modulation.

(c) The radiated emissions at or below 960 MHz shall not excced the emission levels in
Section 15.209 of this part. Lhe radiated emissions above 960 M1z from a device opcrating under
the provisions of this section shall not exceed the following RMS average limits when measured
using a resolution bandwidth of 1 MHz: : .

| Freguencyin Milz . ETRP in dBm_ ]

960-1610 | B .75.3
1610-1990 . :_ 635
1990-3925 " § -51.3
5925.7250 _ 413
7250-10600 e =51.3
i _Above 10600 I 613

Yimits specified in paragraph (¢) of this section,
lransmittcrs operating un nder the provision of this section_shall not exceed the onLowmg RMS

averagc limils when mcasured using a resolubjon _bandw1dth on no less than 1 kliz:
| Frequency in M = . _ ERPindBm
1164-1240 T o -85.3
1559-1610 : S -85.3 ) N

mw«mfnm%mmwmm

isetropicallyradiated power (IR} RMS- averageleve r—The radiated-emissions-abeve
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levelof—512-dBm—Hewever

(¢) eEmissions [rom digital circuitry uscd to enable the operation of the transmitter may
comply with the limits in Section 15.209 of this c_‘_haptcr provided it can be clearly demonstrated that
those emissions are due solcly 1o emissions from digital circuitry contained within the transmitter
and the emissions are not intended to be radiated from the transmitler’s antenna. Emissions from
associated digital devices, as defined in Section 15 3(k) of this chapter, ¢.g., emissions from digital
circuitrty used to conwrol additional functions:or capabilities other than the operation of the
(ransmitter, are subject to the limits contained i it Subpart B of Part 15 of this chapter. Emissions
from these digital circuits shall not be employed in determining the -10 dB bandwidth of the
[undamental emission or the frequency at whickthe highesl emission level occurs.

| (&f) Therc is a limit on the peak level of thie crnissions contained within a S0 MHz bandwidth

centered on the [requency at which the highest mdx aled emission occurs. The peak EIRP limitis 20
log (RBW/50) dBm whcre RBW is the n,soluhon bandwidth in megahcrte that i1s employed by the
measurcment instrument. RBW shall not be low_t_ar than 1 MHz or greater than 50 MHz. The video
bandwidth of the measurement instrument shall not be less than RBW. If RBW is greater than
3 MHz, the application for certification filed: with the Commission shall contain a detailed
description of the test procedure, calibration of the test sctup, and the instrumentation cmployed in
the tesung. o

(e} Measurement procedures:

(1) All emissions at and below 960 MHz arc based on measurements employing a
CISPR quasi-pesk detector, All RMS avcrage émission levels specified in this section are to be
measured utilizing a 1 MHz resolution bandwidth with a one millisccond dwell over each 1 MHz
segment. The frequency span of the analyzer should equal the number of sampling bins times 1
MHz and the sweep raie of the analyzer should ‘equal the number of sampling bins times one
millisecond. [Note - the language of the last 2 scntences is still under review.] The provisionin
Section 15.35(c) of this part that allows emissions:to bc averaged over a 100 millisecond period does
not apply to devices operating under this sectmn - The vidco bandwidth of the measurcment
instrument shall not he less than the resolution bandwxdth and trace averaging shall not be cmployed.
The RMS average emission measurement is to bé repeated over multiple sweeps with the analyzer
set for maximum hold until the amplitude 'qtabili"ies.

{2) Al peak power (ETR 1e;:gssmn measur rements spec;.i;cd n this section are to be
measured utjljzing a resolution bandw:dth :

The video bandwidth must be equal to or greater _ﬁlan the RBW, The p_ea_k powcr is Lo be mcasured
over a 10 millisccond dwell time for each seegment of the sweep, The peak power measurement 1s 1o

be repeated over multiple sweeps, with the spec_t_r_gm analyzer set for maximum hold, unti} the
amplitude stabilizes.

[ (32) For transmitters that empléj’r frequency hopping sweptfrequeneys-siepped
frequency or similar modulation types, measuremeént of the -10 dB bandwidth shall be made with the
l frequency hop, sweep-or step function disabled aud W‘lth the transmitter operating continuously at a

o008
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fundamental frequency foliowing the provisions ¢ af Section 15.31 (m) of this part. The peak emission

level measurement, the measurcment of the RMS average emission levels, and the mcasurement to

determine the frequency at which the highest Ie:vgl_,emlssmn occurs shall be made with the frequency
[ hop sweep or step function active. Gated signaléf:may be measured with the gating active.

(43) The -10 dB bandwidth !S‘_‘,‘ sed on measurement using a peak dclec.lor al
MHz resolution bandwidth, and a vidco bmdmdﬁh greater than or equal to the resolution bandwidth.

(5} Themeasurements musi bep erfo:_med for all of the operational modes ofthe

(6)
frequency sweeping functwn Lurned off.

(47) Alternativc measurement proccdu:es may be considered by the Commission._A
detajled description of the altermative measurement procedyres must be provided by the applicant.

5. A new Section 15.252 is added o read as iollows

Section 15.252 Operation of Wldelmndve]glcular‘m dar sEtems within the bands 16.2-17.7 Gl1z and
32.0-29.0 GHz.

(a) Operation under this section is limited'to ﬁcld dlslurbance sensors that are mounted in
terrostrial transportation vehicles. Operation within the 16.2-17.7 GHz band is limited to field
disturbance sensors that are used only for back-up-‘assstance and that operate only when the vehicle
1s engaged in reverse.

(1) If requency hopping modulation is employed, the system shall hop at the system
hopping rate to channel frequencies that are -selcc!ed from a pscudorandomly order list of
frequencies. Each [requency must be used equa]ly on the average by each transmitter. Hopping
channels shall not overlap. The hopping channel dam er ﬂ'equcncxes must be separated by at least the
-10 dB hopping channcl bandwidth.

(2) The -10 dB bandwidth of the 1t damentaI emission shall be 10 MHz or greater.
The -10 dB bandwidth of the fundamental ermssmn shallbe located within the 16.2-17.7 GHz hand
| or the 22.0-29.0 GHz band, excluding the 22,01-23.12:GHz and 23.6-24 GH bands as appropriate, -
at all times. This requirement includes any effects: from the frequency stability of the wansmitter
over expected variations in temperature and supply voltage as well as any cffects from the type of
modulation employed. The frequency at which the highest level emission occurs shall be contained
within this -10 dB bandwidth under all conditions: of modulatlon

(3) For systems operating in the 2 -29 0 GHz band, the frequencies at which the
highest average emission level and at which the hxghest peaL level emission appear shall be greater
| than 24.075 GHz, and-the-ce

a7y ‘ . P.@s
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b&n&»%pom%ﬂﬁhw&eq&mcw%WP%dw%wﬂ%cm
24.075-GHy

(4) These devices shall opem{é oﬁlyWhéh the vehicle is operatmg e.g., thecngineis
running. Operation shall ocecur only upon spunﬁc actwanon, such as upon starting the vehicle,
cha.ngmg gears, of cngaging a tum signal. The: uperatlon of these devices shall be related to the

proper functioning of the transportation vehlcle,’.;e g colhsmn avoidance.

(b) For vehicular radars operating E;maé.&ms w1th1n the 16.2-17.7 GHz frequency runge the

crission levels are as follows band-eofoperats texcoedanequivalentisoopieatlyradiated
power{(EIRP)-densylevel-of:

(1) The radiated emissions at orjc.ldw 960 M -gn 11 not exceed the emission levels in
Section 15.209 ol this part. The radiated emumons above 960 MT-T/ from a device operating under
the provisions of this scction shall not exceed th ollon average limits when measurcd

ysing a resolution bandwidth ol 1 MHz: =~ -

.- e o ERPInGBm
' 960-1610 N . _-153
1610-16200 B ~ -61.3
‘ 16200-17700 — 47 0 o 41,3
T Above 17700 e 613

transmitters gperating ungicr the Drows:on of‘ l}m qecuon_shall not exc;cd the foHowms_ RMS
average limits when measured using a resolution bandwidth on no less than 1 kb

Frequency fn MHz " I EIRP in dBm
1559-1610 T 85,3

. (c) For vehicular radars opetating wnhm the 22 22 GH.{ frequency ramye the emission levels
are as follows: |

(1) The radiated emissjons at or bclow 960 M z" hall not exceed the emissijon levels in
_bcchcm 15.209 of this part. The radiated emissions above 960 MHz from a device operating under
the provisions of this scction shall not exceed: the"‘-foliomn, RMS average limits when measurcd
using a resolution bandwidth of 1 MHz:

Trequency in MH, EIRP in dBm
960-1610 -75.3
1610-22000 613
22000-22010 -41.3
B 22010-23120 -61.3
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23120-23600 -4L3
23600-24000 613
2400029000 413
© 29000-31000 | - 513
—  Above 31000 T 613 _

(2)_In addition to_the radiated emission limits ;isﬁeciﬁed in_parasraph (1) of this sectjon,
transmitlers operating under the provision of this section shall not exceed the following RMS
average Hmits when measured using a resolution bandwidth on'no less thap | kHz:

Frequency in MHz7 ‘ EIRP in dBm
1164-1240 L -85.3
1559-1610 L 833

41 %%mm&d-on—a%;—mdum-bmm -Gx%cept-as
follows—foHewing pr%wﬁanweme&afaduﬂys&em&eperatmg-mw-@%b&nd
shulhultenuate any-ervssions-withinthe 23-6-24.0-GHz-band that-appesr33-degrees or greater above
the--havizontat- plme—ee—&a—RMS-—awpeae—Mul—e-i—éé—s-dBm -her—eq-&rpmem—amhe&zed
menufactured or impered-onowierfannary 1 2005+ AF-tpsi all-altenyateany
envissionswithinthe-33-6-24. %i&%e&ﬁ@demee&%er—ab%&eheﬂzonm
planete-an m&%&dm@mmmmwmm
en-ot-after Jaraary-1, 20 LQ%hﬁﬁhw%y%sh&lWﬂmmeﬁ&*ﬁhm&e—%—é—
24-0 GHz-band-theteppear30-desreos-or greaterabove-thie horizoptal plansto-an-iMSaveragetevel
of-T-3-dBrr—For -&pu—pmeﬂ%a&&eﬁfed—malmufae%uﬁémmpeftsd-fwaﬁef-l anear 24
vehiewlarredarsystems-shatla swithin the23-6-24-0-GHaband thatappear30
Wgeaﬁmmlanm%wem%% 3 dB-m—Gemplmnee
{-hfeu_.,h a reéaetmn—mu%pm-pewer, er—ﬂamah—aﬁy-oth&r—mems-

l (2d) The peak EIRP limit is 20 log (RBW/50) dBm peak as based on measurements using a peak
detector where RBW s the rcsolulmn bandwidth in MFiz émployed by the measurement instrument.
REBW shall not be lower than 1 MHz or greater than S0:MHz. Further, RBW shall not be greater
than the -10 dB bandwidth of the device under test. The video bandwidth of the measurement
instrument shall not be less than RBW. -The limit on peak cmissions applics to the 50 MHz
bandwidth centered on the frequency at which the highest level radiated emission occurs. T RBW is
greater than 3 MHz, the application for certification shall ‘contain a detailed description of the test
procedure, the instrumentation cmployed in the testing, and the calibration of the test setup.

(g)yﬂaaﬁedw%m;-be;w%O““: not ission-levels-in-Section
M#e%ﬂ&waa—ﬁw 1ad-|-a%eé—eamemem.-¢beve—96 OMHF—&Hd—eattié&eﬁhe-ﬁequene@qa&a&ei
eperatons 5 m—~Heweaver—eEmissions from
digital circuitry uscd to cniable thc operation of the transmltter may comply with the limits in Section
15.209 of this chapter provided it can be clearly demonstrated that those emissions are due solely to

a6
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crnissions from digital circuitry contained within the transrhittcr and the emissions are not intended

lo be radiated from Lhe transmitter’s antenna. Emissions from associated digital devices, as defined

in Section 15.3(k} of this chapter, e.g., crmissions from digital circuitry used to control additional

functions or capabilities other than the operation ol the transmitter, are subject to the limits contained

in Subpart B o[ Pari 15 of this chapter. Emissions from these d1gﬂdl circuits shall not be employed

m determining the -10 dB bandwidth ol the fundamcmal em:*:swn or the frequency at which the
| highest emission level veeuws. 5

l (¢d) Measurement procedures:

(1) All emissions at and below 960 MHy:ate based on measurements cmploying a
CISPR quasi-peak detector. All RMS average emission’ levcls specified in this scction are 1o be
measured utilizing a 1 MHz resolution bandwidth with a onc millisecond dwell over each 1 MHz
segment. The frequency span of the analyzer should oqual the number of sampling bins times 1
MHz and the sweep rate of the analyzer should:equal the number of sampling bins times one
millisecond. {Note - the language of thelast 2 sentencesis still under review.] The provision in
Section 15.35(c) of this part that allows emissions to be a\iefaged overa 100 millisecond period does
not apply to dcvices operating under this section. The video bandwidth of the mcasurement
instrument shall not be less than the resolution bandwidth and tracc averaging shall not be employed.
The RMS average emission measurement is to be: repeated over multiple sweeps with the analyzer
set for maximum hold until the dmphtudc stabﬂmes

(2} All peak power (FIRP )emv;swg ;gcasurementq specificd in this sectiop arc o be
m easured utilizing a resolution bandwidth:(RBW) not Iower than | ‘or greater than the -10dB3
bandwidth of the device under tgst. The video bandwidth must be egual to or greater than the RBW,
The peak powers to be measured over a 10 millisecond d\i}cll time for each scement of the sweep.
;he peak power measurcment 1% to be repeated over multlp ¢ sweeps, with the spectrum analyzer set
for maximum hold, until the amplitude stdbﬂues

| (32) For transmitters that employ ﬁ-equency hopping, sweptfequency—stepped
frequency or similar modulation types, measurement of the -10 dB bandwidth shall be made with the

| frequency hop, sweep-or step [unction disabled and with th:\_transmluer operating continuously at a
fundamental frequency following the provisions of Section 15.31(m) of this part. The peak cmission
level measurement, the measurcment of the RMS average emission levels, the measurement to
determine the cenler frequency, and the measurcment to determinc the frequency at which the highest

| level emission occurs shall be made with the [requency hop, sweep-or step function active. Gated
signals may be measured with the gatmg acme :

(43) The-10dB bandw1dth is based on measurement using a peak detector, a 1 MH>.
resolution bandwidth, and a video bandmdth greater than or equal to the resolution bandwidih,

(S) Systems emplovin: swe tmodulahon tec
frcg uency sweeping function turped off. . ¥

iqugs are to be me

ured with the

AT
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(64) Alternative measurernent proif;édufes':ﬁ ay be considered by the Commission._A
detailed description of the altemative measuremcnt procedurcs must be provided by the applicant.

U .-u-u- - ey, P13
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ENCLOSURE B

GUIDANCE FOR COMPLIANCE MEASUREMENTS OF FREQUENCY HOPPING
VEIICULAR RADAR SYSTEMSOPERATING IN TUE
22-29 GHz FREQUENCY RANGE

INTRODUCTION

The purpose of this document s to pro\qdc guidance on performing the compliance
measurements for frequency hopping vehicular rddar systems opcrating in the 22-29 GH».
frequency range. These measurcment guidelines €an also be applied to systcms emplaying
stepped frequency techniques as each frequency s‘tép is analogous to a frequency hop.

FREQUENCY HOPPING SYSTEM PARAMFTLRb REQUIRED FOR
CERTIFICATION

The emission characteristics of a-Ireyuency hopping signal are defined by its system
parameters. The applicant requesting device certification should be required to provide the
following system parameters: pulsc width, antenna polanization, pulse repetition frequency
(PRF), frequency hopping bandwidth, number of frequency hopping channels, hopping channel
frequency scparation, the time length of the frequency hopping sequence, and the frequency
hopping paltemn (e.g., pseudo random, lincar step);- These parameters will define a specific mode
of operation for the vehicular radar, If there ure voultiple operating modes the system parameters

for cach mode are to be provided by the dpp]\CdIlt and each of the multiple modes is to be tested
for certification.

OVERVIEW OF CERTIFICAT lON MEASUREMENT PROCEDURES

The general measurement setup used in r.he cemﬁcatmn measurcments is shown in Figure

L.
— Pujscd FH Device
] Upte .
L | 0GHz o -
SPECTRUM ANALYZER .
L : EE \
4 MEASUREMENT
ANTENNA . .~ .
CE : 0.5 m Distance Separation
HPip |
cabtd
A Lok

Laptop C Low Noisa
. Preampitfiar

Figure 1. Gcneral Test Setup
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The certification measurements Wil reqiuire two test setups. ‘The first test setup will be
used to measure the emission characteristics of’ the vnit under test (UUT) primarily within the 22
to 29 GHz frequency range. The sccondilest setup:will be used to measure emission
characteristics in the 1 to 3 GlIz frequency range:: Bolh test setups will use the equipment shown

in Figure |, the only difference will be thc apphcabie frequency range of the preamplificr and the
measurcment antenna. ; .

The 22 to 29 GHz [requency rangc test setup w111 usc a 0.5 meter scparation distance with
no surfacc that could provide lug,m)t"manl reflections in the vicinity of the test setup. The UUT
including the transmit antenna is to be located at ahught of approximately 1 to 2 meters. The
required commercially available muu.uremcnt cqmpment includes:

- A spectrum analyzér vin' th pe"ak. and RMS detectors, maximum hold'
capability, and 2 minimum upper frequency capability of 30 GHz;

- An appropriate measun,menl antenna with a gain on the order of 15 dBi aver
the approximate [requency range of 20 to 30 GHz. This untenna is to be
oriented in the test setup such that the polanzation is aligned with the
polanzation of the antenna uscd by the UUJT. The mcasurement is to be at the
same height as the UU r antenna ;

- Alow noise preamphhu thh 2.gain of at least N¥ -+ L + 5 dB, where NF is
the noise figure of the sPectmru ‘analyzcr, and L is the loss of the cable
connecting the low noise prea.mplmcr to the spectrum analyzer. The values of
NF and L may be détermined. imm specifications or measurements. The low
noise preamplifier shotld hav “anoise figure of less than 2 dB over the
frequency range of 20 to 30 GHz;

- Low loss cable to connu,l measm'emcnt antenna to low noise preamplificr
inpul with a cable loss on the order oL 0 2 dB at 24 GHz;

- Suatable cable(s) are requucd' ). connect the low noise preamplilier output to
the spectrum analyzcr This conn ection might require a vanable attenuator (o
avoid saturation; :

- A personal cornputeftbnnect@e o the spectrum analyzer is recommendced to
control the analyzer !an'd o stéré the measured data.

The 1 to 3 GH7 measurcmeni setup rcqu1 s the fo:llowing commercially available

measurement equipment:

- A spcetrum analyzer wuh peak 'an RMS'JEdctectors, maximum

1. The maxirmum hold capability retains the rndxxmum va]u& r each pcmt on the spectrum analyzer display over
the selected number of display scans. oo :

e e mmm e a4 SAS AAD A%Es . =) P.15
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hold capability, and a rﬁinimumjii‘.upif).cr frdq;uency capability of 30 GHz;

- An appropriaie measurement antenna with a gain on the order of 10 dBi over the
approximate frequency range of 1 to 3 GHz (a minimum antenna gain of 8 dBi is
required across the 1170 to 1580 MHz frcqucncy range). This antenna is (0 be
oriented in the test setup such that the polarization is aligned with the polarization
of the antenna used by the UUT. The measurement antenna is o be at the same
height as the UUT antcnna :

- Low noise preamplifier with a gaifi of at least NF + L + 5 dB, where NF
is the noisc {igure of the speetrum maly?er, and L is the loss of the cable
connecting the low noise preamplifier to the specirum analyzer. The value
of NF and L may be determined from specifications or measurements.

The low noise preamplifier should have a noisc figure of less than 2 dB
over the [requency 1angt, of 1 to 3 GH7

- Low loss cable to connect measuremcnt a.ntenna to low noise
preamplifier 1nput with a cable loss on the order of 0.2 dB at 2 GHz;

- Suitable cable(s) are requlred to con.necl the low noise preamphﬂcr
output to the spectrum analyzer. - Th‘m connection might require a variable
attenuator to avoid saturation; '

~ A personzl| computer ccmncctcd to thc spcctrum analyzer is recommended to
control the analyzcr and 1o store thc mcasumd data,

Measurement of Peak Power Levels

These measurements are to be carried out using the first measurement sctup. The UUT
antenna is to be pointed directly at the measuremenit antenna with the polarization of the UUT
and the measurement antenna matched: With the UUT ‘operating in the frequency hopping
mode’ the spectrum analyzer is to be set to the pcak detector mode (with maximum hold) with a
resolution bandwidth of 3 MH and video bandiwidth of at Jeast 3 MHz. The peak power levels
of the UUT should be measured across the range of 22 to 29 GH~ over a 10 millisecond dwell
time for euch segment of the sweep. This peak powcr measurement is to be repeated, with the -
analyzer in the maximum hold mode, until there'is ho significant increase in any of the maximum
hold valucs. Na significant increase would be !ess""hat 3 dB.

The data is then Lo be analyzcd {o detenmne thc maximum of the peak
power values and the lowest frequency where the peak 1 valug is -20 dB relative to the maximurm
peak value. The highest frequency associated w_lth__,.;he upper

2. If the UUT has more than onc mode of operation, a complete set of all measurements are required for each mode.

1f the normal operation of any trequency hoppmg ‘mode mvcﬂves a gaung function, this should be active as
appropriate. g

S—= = mmm. Ao : St Q3 ARGE L : 57 P.16
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~10 dB amplitude point will also b delermined from this data.

To be deemed compliant (for the above peak power measurements), the recorded
maximum hold values are to be converted to EIRP. and'no:ETRP valuc is lo exceed -24 dBm in
the 3 MHz resolution bandwidth, The frequcncy Where the maximum peak power value occurred
must be greater than 24.075 GHz. T addition, the; ﬁequency ol the -20 dB point on the lower
frequency cnd of the UUT spectrum must be gredter than or equal to 22 GHz and the -10 dB
point at the upper frequency end of the UUT spectrum musl be less than or equal to 29 GHx.

Peak power measurements of the UUT ar alw reqmrcd with the frequency hopping
function off. The UUT is to be operated at the Frequency at which the maxjmum peak power
value was measured with the frequency hopping oni. -

For these measurements, the spectrum analyzet is set to the peak detector mode with
maximum hold, a resolution bandwidth of | MHz and 4 video bandwidth of at least 3 MHz. The
UUT spectrum is to be scanned over the expected; frequcncy range that spans the spectium
between, at least, the 20 dB down emission levels:; The UUT spectrum is to be scanned at a rate
that provides 1 millisecond for cach 1 MHz freque.ht:y bm; The UUT spectrum is to be scanned
until there is no significant increase in the measured maximum hold values. For the UUT to be

n corapliance the bandwidth of this non-hopping s;crnal nmst be at least 10 MHz at the -10 dB
points.

Measurcment of Average Power [.cvels

These measurements are {o be carried out u ng the first test setup. The UUT antenna is
lo be pointed directly at the measurement.antenn th thc polanzanons matched. With the UUT
operating in the frequency hopping mode and withithe gatihg active (if appropriate) and the
spectrum analyzer set to the RMS detector with resolu’uon ‘bandwidths of 1 kHz and 1 MHz and
video bandwidth of at least 3 Mz, the average F[RP ¢inission levels are to be measured across
the 22 to 2% GHz frequency range. The average emlsswns are (o be measured overal
millisecond time interval for each 1 MHz interv Tlns average EIRP measurement is to be
repeated, with the analyzer in the maximum hold mode;: -until there is no significant increase in
any of the maximum hold values. No significant mcreasc would be Jess that 3 dB. The
maximum emission level for each 1 MHz interval 15 to: be recmded The spectrum analyzer
sweep time, swecp width, and number of frequency bins (vtamber of points on the display) need
to be properly coordinated to yield the required data. For cxamplc if there are 1000 frequency
bins, set the measurement span to 1 GHz and set- the sweep time to 1 second. This will resuit in 2
1 millisecond per bin integration time and a 1 MHz f.'requcncy interval per bin. The maximum
power values resulting ﬁ'om multiple sweeps Is to'bc détermined for each frequency bin as the
frequency hopping period’ may last longer than th mﬂhsecond inlegration time. The
measurement bandwidth for the UUT may have to be segmcnu,d lo obtain the full data set. For
the above cxample, only 1 GHz is covued for the set of selected paramctcrs. To be deemed

3. The frequency hopping period is the time ir takes 1o rcvm he sam frequcncy in the hop sel,

NEr—13-2004 ©O9:17 202 482 4396 97% P.17
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compliant. the maximum measured power levels must all Bc; converted to ELRP values and no
resulting ETRP value is 1o exceed -41.3 dBm/Mllz. In th€ 22.01-23.12 GHe, dnd 23.6-24 GH~.
bands, the EIRP values camnot exceed -6 1.3 dBmJMHz

Measurement of Qut-Of-Band Average Power Levels

Thesc measurements arc to be performcd usrntv the ﬁrsf test sclup. Again the UUT
antenna is to be aligned with the measurement: amenna Wlth the UUT operating in the
frequency hopping mode with the gating active as appropr;atc and the spectrum analyzer set to
the RMS detector with u resolution bandmdth. of ki MElz @nd a video bandwidth of at least 3
MHz, average EIRP emission levels are to be detg;mmed ‘based on the measured power lovels.

For thesc measurements, the spectrim analyzer should be operated in the zero span mode
and in the maximum hold mode. The power is.to B¢ averaged over a | millisecond interval and
repcated until the amplitude stabilizes. These mcasurements are to be performed with the TJUT
turncd on and then turned off. The msasurcnwnlb are to be performied at 1 GHz intervals from
the low end of the test selup applicable frequency 1 range to thc [requency of the lower -10 dB
bandwidth point. The applicable frequency range of the measurement setup is defined in the
section on calibration and environmental signal- momwnng The average powecr is Lo ulso be
measured with the UUT on and then lumed off at i‘hc —‘?0 dB lower frequency poinl. The -20 dB
lower frequency was detcrmined earlier. The dverdge \power is to be measured from the highest -
10 dB bandwidth point to the highest applicable Frequency in 1 GHe sleps. The poweristo be
averaged over a | millisecond interval and repeated until thc amplitude stabilizes. These
measurements arc o be pe1 formed \mlh the UuT -rurned on ancl then turned off.

For c.eruﬁcatmn thc TREAS med averagc powar levets are to be converted lo EIRP valuces
and the maximum allowable EIRP levels (within the appht:ab]e fraquency range of the -
mcasurement setup) are not (o exceed -61.3 dBm/MHz below 22 GHz and not to exceed -51.3
dBm/MH?7. from 29 10 31 GH7 and not to exceed 61 3 .dBm]MHz above 31 Gliz.

Mcasurement of Avcrage Power in the 1164 1'700 M'I-Lr Frequen cy Range

These measurements are to be camcd oul _ ng the sccond lest setup The UUT antenna
is to be pointed dircctly at the measurement dntenna The UUT is to be operated in the frequency
hcppmv modc and with the gating aclive if. appropnate T[-xe spectrum analyczer is to be opcraled
in the zero span mode using the RMS detéctor: f' metlon w1ﬁh a resolution bandwidth of 1 MHz
and a video bandwidth of at least 3 MHz and in the' max1rnum hold mode. At cach fixed
frequency, the power is lo-be averaged ovéra 1 mllhsecond interval and repeated until the
amphitude stabilizes. - These mcasuremenm are to bé perl"onned with the UUT tumed on and then
with the UUT turned off. o R

Average powcr measurements are to be rnadc a.t thc ['o]lo\mng frequencies: 1171.5 MHz,
1176.5 MHz, 1181.5 MHz, 1227.6 MHz, 1575: 4 MHz, ancE;lﬁlO Mliz using both the 1 kHz and
1 MHz resolution bandwidths. Measurcments arc 1hen tob' made in 100 MHz steps to the

DEC-13-2084 ©9:17 202 482 4396 a7 F.18
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highest requency of the test setup applicable ﬁ'equcncy rzmge using only the 1 MHz resolution
bandwidth. SRS R

For certification, the EIRP values dctermmed -from'thc measured power levels at each

frequency with the UUT turned on cannot cxceed Lhc levcls spcuﬁed in 47 C.F.R. Sections
15.515 (d) and (e).

CALIBRATION AND L‘NVIRONMENTAL ’?IGNAL MONTTORING

The gain/ioss values for the various elements cif tht: 221029 GHz and the 1 10 3 GHz

measurement sctups must be determined over the apphcahle frequency. These elements
include: : I3

- The propagation path helweé'_ﬁ thc UUT and the measurement antenna;

- The measurement antennas" .

- All components from the OUtPlIl'o he measurcmcnt antenna to the inpul of
the speclrum analyzer, : ,

These gain/loss values are to be used to c0nvert,_ he powe ,Icwcls measured by the spectrum
analy»er to the EIRP of the UUT. As part of tlm test sc‘tup cvaluation, the UUT should be turncd
on to evaluate if the low noisc preamplifier or: spectrum zmalyzer is being saturated. If saturation
occurs, attenuation can be properly employed to: chmmate the problem. This attenuation, il any
must be included in the gain/loss detennmanon, :

The applicable Frequency range, for CdCh ‘measurément selup witl be determined from the
operaling frequency range of the measurement- :_;" enna’ and the low-noise preamplifier in
combination. For example, if the antenna is rated from ’=_to 28 GHz and the low-noise
preamplificr {rom 20 to 30 GHz, the applicable frcquency range of the measurement setup is 20
to 28 GHz. The applicable frequency range is- uscd ‘ :establlsh the frequency range over which
racasurcments are to be conducted.

Tf the measurcments are not performed-ini an anechgic chamber, the signal environment
must be monitored to determine if there are any extmntaus signals. In cases wheve such signals
are present, in the frequency ranges of concern, steps §ho~u1d be taken to um off the signals or to
shicld them from the test setup. Tf the presence of such s1gnals is significant the test sile should
not be used. If the presence of such signals is re]an’ cl""'mm1mdl the data for those effectcd
frequencies should he ignored.

e i s e arm amm A0 Am@E ) a7 P.1S
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ENCLS‘UﬁEfC

GUIDANCE FOR COMPLIANCG MEASURFMENIS OF GATFD
ULT RAWTDEBZ D SIGNALS

INTRODUCTION

The purpose of this document is to pr&i} guldancc on performing the compliance
mecasurements for sated ultrawideband ((JWB)’ gnals i

GATED SYSTEM PARAMETERS REQUIRED FOR DFVTCE CERTIFICATION

The cmission characteristics of a gated‘; WB s:vnal are defined by its system parameters.
The applicant requesting device certification should bc requircd to provide the following
information: signal modulation characteristics, gating:pattérn (including gating on and gating off
times), antenna polarization, and center freque f the UWB signal. This information will
define a specific mede of operation for the unitunder'test EUUT) If there are multiple operating
modes the system parameters for each mode aréto be: provaded by the applicant and each of the
mulliple modes is o be tested for ccrtiﬁcationi o

OVERVTTW OF CERTIFICATION MEASU "MZENT PROCLD URES

The general measurement setup used i m € cemﬁcanon measurements is shown in Figure

UW8E Davice
] yptwo

"] zoGH:

SPECTRUM ANALYZER

A Cable 2

1 m Distance Separation
iTPTR

Laptop PC ‘ Low Noise
Preampitner

Figurc 1. General Test S"L‘tup

The certification measurements could require mulhple test setups, depending on the
UWB transmitter category (c.2., imaging, ground enetratidp radar, surveillance system) and the
charactenistics of the specific test equipment. A} est scmps will use the cquipment shown in
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Figure 1, the only difference will be the apphcable frcquency range of the preamplifier and the
meusurement antenna. '

The test setup will normally use a1 meter sepa“ranon distance with no surface that could
provide significant reflections in the vicinity of the'te setup. The UUT including the transmit

antenna is to be localed af a height of approx1ma1ely Eto lmctcr.s The required commercially
availablc measurement cquxpmcnt includes: o C

- A spectrum analyzer with pcak‘and__R.MS detectors, maximum hald'
capability, and a2 minimum upper frequency capability of 30 GHz;

- An appropriate measurement antemia(s} w:th a gam on the orderof 10 to 15
dBi at the center frequency of the UUT emission. This antenna is to be
oriented in the test sctup such Lhat ghe polarization is aligned with the

polarization of the antenna uqed byithe UUT The measurement is to be at the
same height as the UUT antcnna vl

- Alow noise prcamphncr w1th a ga of at least NF + L + 5 dB,where NI is
the noise figure of the spectrum analyrer, and L is the loss of the cable
connecting the low noise preamphﬁer to'the spectrum analyzer. ‘The valucs of
NF and L may be determined from _pec1ﬁcat10ns or measurements. The low
noise preamplifier should havc a HOISC ﬁgure of less than 2 dB;

- Low loss cable to connect mcasu: enit Emtenna to low noise preamplifier
mnpul with a cable loss on the orde off) 2 dB;

- Suitabie cable(s) are require"d 0 cotiriect. 'thc low noise preamplificr output to
the spectrum analyzer. Thrs ci :nnect'on rmght require a variable attenuator to
avoid saturation; : P :

- A pcrscmal computer conncéte lo th spcctrum analyzer is recommended to
control the analyzer and to stofe the easurud data.

Meusurcment of Peak Power lLevels

The UUT antenna i to be pointed directlyya i€ measurement antenna with the
polarization of lhe UUT and the measurement antenna._,_l atched. With the UUT operating with
the gating active® the spectrum analyzer is to be set to The ; peak detector modc (with maximum
hold) with a resolution bandwidth of 3 MHz and wdeo' andwidth of at least 3 MHz. The peak
power levels of the UUT should be measurecl acmss th cxpccted range of the -20 dB bandwidth

1. The maximum hold capability retains the e val
the selected mumber of display scans.

2, If the UUT has more than one mode of opcratinh, a c@j‘mjpletc : oi‘ all measurements are required ler cach mode.

.21

@oz1




12/13/04 MON 08:07 FAX 202 482 43986 OFC OF SPEC_ NGMT go22

of the UUT emission over a 1 millisecond dwell umcfor é';é:lch segment of the sweep. This peak
power measurement is to be repeated, with the analyzer in‘the maximum hold mode, until there is

no significant increase in any of the maximum hnld values No significant increase would be less
that 3 dB. ¥ :

The data is then o be analyzed to delermme the maximum of the pcak power values and
ihe Jowest frequency where the peak value is 20 dB and -10 dB relative to the maximum peak
value. The highest frequency associaled with the upper 10 dB and -20 dB amplitude points will
also be determined from this data. 1f either -20 dB: ‘point is'not contained within this initial

measuremnent span, then it will be necessary to cxpand the frequency range of the measurement
of the UUT peak radiated emissions. SRR

The recorded maximum held values are to be Lonvcrted to LIRP and these valucs
compared to the appropriate rules for complmm.e

Measurement of Average Power L.evels oL

The UUT antenna is to be pointed directly at the measuremem antcnna with the
polarizations matched. With the TJUT operating with.the gating active (il appropriate) and the
speetrum analyzer set to the RMS detector (with ma.xnnum ‘hold) with a resolution bandwidth of
1 MHz and video bandwidth of at least 3 MHz, th¢'average EIRP emission levels are to be
measured across the range of the UUT -10 dB bandw1dth ‘The average emissions are to be
measured over a 1 mnlhsecond time interval for ezu:h I MHz interval. This average EIRP
measurement is to be repeated, with the analyzer m the Inakxmum hold mode, until there is no
significant increase in any of the maximum hold valucs N6 significant increase would be less
than 3 dB. The maximum cmission {evel for each 1 MHz mterval is to be recorded. The
spectrum analyzer sweep time, sweep width, and number of frequency bins (number of points on
the display) need to be properly coordinated to y1eltl the 1equ1red data. For example, if there are
1000 frequency bins, sct the measurement span to’l GHz-and sct the sweep time to 1 second.
This will result in a 1 millisecond per bin integration time and a 1 MH7z frequency interval per
bin. ‘I'he maximum power values resulting from multiple swcepe is to be detcrmined for each
frequency bin as the gating period may last lorigerithan the} millisecond intcgration time. The
measurcment bandwidth for the UUT may have to be seg'mented 1o obtain the fulf data sct. For
the above example, only 1 GHz is covered for the set of selected parameters. The maximum
meusured power levels must all be converted to EIRP va.lucs and compared to the appropnate
Tules for compliance. : B :

Measurement of Qut-QOf-Band Averauc'-PoWe‘r iﬁev:e!s

Again the UUT antenna is to be ali gned w1th thc measurement antcana. With the UUT
aperating with the gating active as appropriatc: and the spectmm analyzer set to the RMS detector
with a resolution bandwidths of 1 kHz and | MHziand a wdeo bandwidth of at least 3 MHz,
average EIRP emission levels are to be determined ; ‘baséd on the measured power levels. Tn the
Frequency bands 1164-1240) MHz and 1559-1610 MHz, ‘measurements using both resolution
bandwidths are required. For all other out—of-ba.nd freqUencues only meas urements usingal

i mme e i . ~mn AQ7 A"?CIC T =i e F.22
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MHz resofution bandwidth are required. -

For these measurements, the speetrum aﬁa‘il'yze'r'shéuld be operated in the zero span mode
and in the maximum hold mode. The frequency s‘emngs for the spectrum analyzer are to be
selected judiciously Lo examinc conformeance with the apphcablc emission limits for the different
categorics of UWD devices (e.g., imaging, hand—held) The measured power is to be averaged
over a 1 millisecond interval and repeated until the amplitide stabilizes. These measurements
are lo he performed with the UUT tumed o and ﬂien tur'néd off.

The measured avcrage power levels are to be convcrtcd to ETRP values and comparcd to
the appropnate rules for compliance. .

CALIBRATION AND ENVIRONMENTAL SIGNAL MONITORING
The gain/loss values for the various elexﬁé_ﬁs of Lhe measurcment setups must be
determined over the applicable [requency. Theseelementstinclude:

- The propagation path between 1he UUI‘and he measurement anlenna;

- The measurement antennas;

- All components from the OuLputf:'Of thc mcasurement antenna lo the input of .
the spectrum analyzer. --

These gain/loss values are to be used to convert the powe'r lcvcls measured by the spc:.lrum
analyzer to the EIRP of the UUT. As part of this 1esl setup.evaluation, the UUT should be turned
on to cvaluale if the low noise preamplifier or spectrum analyzcr 1s belng saturated. 1f saturation

occurs, attenuation can be properly employed to ehmmatc lhe problem. This attenuation, il any
must be included in the gain/loss determination. - :

1f the measurements are not perf'ormed ify. a.n d.neCthC cha.rnber, the signal cnvironment
must be monitored Lo determinc if there are any extmneous signals. In cases where such signals
are prescat, in the frequency ranges of concern, sleps ehould be taken to turn off the signals or to
shield them from the test setup. If the presence ofisuch. mgnals is significant the test site should
not be used. If the presence of such signals is relatwcly rmmmal the data for those effccted
frequencies should be 1gnored i :

o233
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